THEINITIAL MASS FUNCTIONFOR
MASSIVE STARS IN THE MAGELLANIC CLOUDS.
1. UBVPHOTOMETRY AND CM DIAGRAMSFOR 14 OB ASSOCIATIONS

Robert J. 1Iill*?
Department of Astronomy
University of Toronto
60 St. George St.
Toronto, Ontario, Canada M5S 1 Al

Barry F. Madorc?
NASA/IPAC Extragal actic Databasc
Infrared Processing and Analysis Centex
California Institute of Technology
Jet I'repulsion laboratory, MS 100-22
Pasadena, CA 91125

Wendy L. Freedman
The Obscrvatories
Carnegie institution of Washington
813 Santa Barbara St.
Pasadena, CA 91101

! Current address: The Observatorics, Carnegie Institute of Washington,
813 Santa Barbara St., Pasadena, CA 91101

2 Visiting Astronomer, lLasCampanas Observatory, Carncgic institution of
Washington




Abstract

UBV CCD photometry has been obtained for 14 OB associations in the
Magellanic Clouds using the University of Toronto’s 0.6in telescope and the
Carnegie Ingtitution of Washington’s 1.0m reflector, both on Las Campanas,
Chile. ‘I'he data arc presented and used to construct colour-magnitude di-
agrams for the purposes of investigating the massive-st.ar content of the

associations.
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I. INTRODUCTION

Onc of the primary results of stellar evolution theory is that, to first
order, the initial mass of a star determines its structure and subsequent evo-
lution. The initial mass of a star also determines the chemical composition
and amount of material returned to the interstellar medium during its life-
time. Therefore the distribution of stellar masses will control the evolution
of populations of stars and hence aso the chemical evolution of galaxies
through quiescent and catastrophic mass loss from massive stars. Accord-
ingly, the frequency distribution of stellar masses as they arrive on the main
sequence (known as the initial mass function or IMF) along with the star
formation rate arc required for any study of galaxy evolution and chemical
enrichment.

Observational attempts to determine the shape of the massive star IMF
from samples of stars in the Galaxy have been plagued by problems of small
number statistics, a wide range in distance among the sample stars, and both
large and uncertain amounts of reddening toward these stars. The resulting
uncertainties in the derived mass function can be lessened by choosing sam-
ples of stars from nearby galaxies. l.arge numbers of massive stars in the
LMC and SMC can be easily observed with the availability of modern CC])

technology. The interstellar reddening along the line-of-sight to the Magel-



lanic Clouds is much lower than towards massive stars in the Galaxy, which
allows much more accurate absolute magnitudes to be obtained for the Mag-
ellanic Cloud stars. Also, since all the stars in the Magellanic Clouds can be
considered to be at the same distance, any error in the assumed distance will
result only in a scale error in the derived IMF, leaving the shape of the IMF
unchanged. A serious drawback to this approach is that such studies will
always be affected by crowding and confusion at absolute magnitude limits
much brighter than are attainable in the Galaxy. in this study, wc restrict
our investigation to those stars bright enough to be relatively unaffected by
crowding problems.

Thisis the first in a series of papers aimed at observationally determining
the shape of the upper initial mass function using samples of stars in the
Magellanic Clouds. We present and discuss here the observational data.
Subsequent papers will deal with the reddening and extinction toward these
stars, and the construction of the luminosity and mass functions (1lill et al.
19923, b).

II. THE SAMPLE OF ASSOCIATIONS
‘I"he large number of OB associations and young clusters in the Magel-

lanic Clouds combined with the small size of CCD chips currently available

prohibits the observation of a complete sample of the massive stars in either




galaxy. Wc present here observations of a subsample of the associations in
each galaxy, which we hope are representative.

‘I"he sample of associations observed in the LMC was chosen from the cat-
alogue of associations compiled by Lucke and Hodge (1970). At the time this
project was undertaken, no similar catalog existed for the SMC,and hence
the associations selected were objects which had previously been observed
to contain a young stellar component. A list of the associations included in
this study is found in Table 1. The LH designations refer to the Lucke and
Hodge (1970) catalog of ILMC associations, while the N designations refer
to the Henize (1956) catalog of emission nebulae in both Magellanic Clouds.

The associations cataloged by Lucke and Hodge (1970) in the LMC range
in size from cluster-sized objects to the giant H 11 region 30 Doradus. All of
the associations observed for this project were small objects, typicaly < 10
arcmin in the longest dimension, corresponding to a physical size of < 150
pc at the distance of the Magellanic Clouds. The reason for selecting only
the smaller objects is that the interpretation of the mass function is much
more straightforward if the stars which make up the mass function arc closc
to coeval. In fact, in most studies, it is assumed that the stars are coeval
simply because there is usually no means of determining the duration of the

star formation event and the rate at which stars formed during the event.
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Working within a spatially restricted area strengthens this assumption but

by no means validates it. It is still possible that star formation has occurred
over a significant fraction of the lifetimes of the associations containing the
youngest, most massive stars.

Most of the associations which were observed were also loose, non-
compact objects. The crowding of the more dense objects results in larger
photometric errors due to the difficulty of determining the magnitudes of
overlapping stellar images. Also, the severe crowding at the center of such
objects sets a brighter limit on the completeness of the photometry. There-
fore, low density systems were sclected in order to minimize the contribu-
tion of the photometric errors to the uncertainties in the mass functions and
to extend the observations to fainter magnitudes (or equivalently, to lower
masses). Nevertheless, a fcw associations with dense clusters at their cores
were observed (e.g., 1,11 111 = Lucke-Hodge association #1 11, and NGC
376) in order to investigate any potential differences between the more com-
pact and less compact associations.

I[11. OBSERVATIONS

The observations were made during two observing runs at Las Cam-

panas, Chile. The first set of observations were made between December 19,

1985 and January 5, 1986 using the 1.0m Swope Telescope, operated by the



Observatories of the Carnegie Ingtitution of Washington. The detector was
aTexas Instruments (T1) 500x500 pixel charge-coupled device (CCD), with
a scale of 0.68 arcsec per pixel. The second set of observations were made
during October 18-27, 1987, with a Thompson 384x576 CCI mounted on
the University of Toronto Southern Observatory (UTSO) 0.61 m telescope,
also at Las Campanas. This chip has a scale of 0.52 arcsec pcr pixel. The
useful size of this chip was only 384x480 duc to a large number of charge
traps near one edge. The properties of this chip arc completely described in
McCall et al. (1989).

Finder charts for the LMC associations were taken from Lucke (1972)
and from Hedge and Wright (1 977) for the SMC associations. A log of the
observations is given in Table 2. Figures la-p are reproductions of the V
images obtained for each of the associations. In the cases of NGC 460 and
NGC 465, two frames were required in order to obtain complet e coverage of
the associations.

IV. DATA REDUCTIONS
a) Preliminary Reductions

The first step in the reduction of CCD data is the removal of the back-

ground charge which is present because of the voltage bias on the chip. in

the case of the T1 chip, this bias subtraction was done by subtracting the
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overscan column which is read out along with each image. Bias subtrac-
tion of the UTSO data was achieved by subtracting an average of 30 bias
frames which were acquired along with each night’s data. Following the bias
subtraction, the data frames were fiat-fielded in the standard fashion.

b) DAOPHO T Reductions

The individual stellar magnitudes were determined using the computer
program DA OPH OT and the companion program AL LSTA R. The proce-
dures followed here in applying DAOPHOT arc essentialy those recom-
mended by Stetson (1987a) and the D AOPHOT user's manual (Stetson
1987 b).

The final step in obtaining instrumental magnitudes is to apply an aper-
ture correction to the DAOPHOT magnitudes. The size of the aperture cor-
rection was determined by subtracting all but the brightest, |east-crowded
stars from the frame. Aperture photometry (using the DAOPHOT sub-
routine I'l1O’I") was then performed on these stars using an aperture large
enough to include all of the stellar image (typically 8-10 arcsec radius). The
average of the differences between the magnitudes obtained from the aper-
ture photometry and those obtained from the PSF fitting is the aperture
correction for the frame. ‘Jhis zero-point aperture correction was then ap-

plied to the magnitudes of all the stars on the frame, before the next step



of transforming to the standard system was taken.

V. PHOTOMETRIC CALIBRATION

The instrumental magnitudes were transformed to standard UBV mag-
nitudes and colors by using observations of standard stars from the lists
of Landolt (1973,1983), Menzics el al. (1980), and Graham (1981) were
also observed. Typically, between 15 and 20 standard stars spanning a
large range in color were observed over a large range in air mass on each
photomet ric night. in addition, a series of short exposure observations of
several fields were obtained on the night of Nov. 15, 1988, by Patricio Ortiz,
using the University of Toronto 0.61 m telescope, with the same instrumen-
tation as described above. These fields had previously been observed on
non-photometric nights, and the ncw observations were used to calibrate
the earlier data

The standard star instrumental (IIAOI'l10T) magnitudes and colors
were obtained from large aperture photometry using the PHOT subroutine,
and normalized to a 1 sec exposure time. These instrumental magnitudes

were transformed to the standard system using the equations

V = v+dB-V)=EkE, X+ (1)

(B-V)

i

iz (b —v) - /‘kqu + Cou (2



(U-B) = PpG(u~b)— PkluX + (w (3)

where v, (6- v), and (u—b) arc the instrumental magnitudes and colors, c, g
and® arc the transformation coefficients, &,k ,andk., arc the first-order
extinction coefficients, (,, (yv, and (b are the zero-point constants, and X
is the air mass. Also J,=1 -k, X and G, = 1 — k", X, where kg, and k)
arc the second-order extinction cocflicients.

In practice, the second-order cocflicients arc usualy found to be both
small and stable from night to night (Hardie 1962). This has been verified for
the Las Campanas sight by Hill (1986). ‘Jbus, the second-order coefficients
from that study (k;, = -0.023, kI, = —-0.015) were adopted here and J,
and G, arc simple constants.

The extinction coeflicients, transformation cocflicients and zero-point
constants were found by least squares analysis. The transformation coef-
ficients and zero-point constants for a given telescope, filter and detector
systemare usually stable over the course of an observing run and hence
average values for each run are appropriate and have been adopted here.
These values are given in Table 3.

On the other hand, the extinction coefficients can vary from night to

night, and hence ndividual coeflicients for each photometric night were used




toreduce that night's data. Average extinction values for each observing
run arc given in Table 4. (Note: The extinction coefficient for V for the
night of Nov. 15, 1988 is smaller than typically found, while the coefficient
for (11-V) is large. However, when these cocflicients arc used to reduce the
standard star observations for that night, the rms residuals for the standards
are no larger than those found for ot hcr nights. Hence, these values were
accepted and the night judged to be photometric.)

Several of the objects in this study were observed on nights which were
not photometric. However, short exposure observations of these fields ob-
tained on a subsequent photometric night yields magnitudes and colors for
the brightest stars in the frame. These stars can then be used as a set
of ‘(standard” stars with which the observations from the non-photometric

night can be calibrated. The transformation equations in this case are

Vv o= vt ((B=V)+G 4)
B-Vv) = b -v)+& (5)
(U - B) = $(u -b)+ Cuw ()

These equations differ from equations 1-3 in that the extinction terms arc

irrelevant when comparing two frames and hence have been absorbed into



the other constants.

In Tables 5-18, wc present the UBV magnitudes and colors for the 14
associations included in this study. Also included in these tables are the
DAOPI1OT estimates of the errors in the magnitudes and colors. Finally,
columns 2 and 3 in each of the tables, give the zy coordinates of each star
on the V images of the associations (Figures la—p). In the case of NGC
460, the stars numbered 1 through 500 can be found in Figure 1 m, while
stars 507 through 1015 can be found in Figure In. For NGC 465, stars 11
through 589 arc located in Figure 10, while stars 590 through 1058 arc found

in Figure 1p.
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VI. PHOTOMETRIC ACCURACY

a) Internal Frrors

The sources of error in the final magnitudes and colors considered here
arc: @) photon statistics, b) sky determinations, c) crowding, d) aperture
corrections, €) extinction corrections, and f) transformation errors.

TheDAOPHOT errors include only an estimate of the first three sources
of error and can be considered to be a reasonably accurate estimate of their
combined effects. Examples of the typical DAOPHOT errorsin V, B and U
as a function of magnitude (for the association LLH 4) arc displayed in Figures
2-4. Most of the errors follow the expected pattern in that they increase
with magnitude, however, there are some comparatively bright stars with
large errors. Upon closer inspection, these stars were found to lic in crowded
regions or in the wings of other stars.

The accuracy of the aperture corrections is not as easy to evaluate. In
most cases, the aperture corrections are determined from only 3-5 bright
uncrowded stars in the frame, so a standard deviation is not particularly
meaningful. However, in the vast majority of cases, the aperture corrections
for stars in any onc frame arc consistent to within 0.02-0.03 msg. In the

worst cases, the error may be as large as 0.05 msg.
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The errors introduced by the uncertainties in determining the extinc-
tion and transformation coeflicients can be estimated by considering how
accurately the magnitudes of the standard stars are reproduced when these
cocflicients are applied to the standard star observations. These obscrva-
tions do not suffer from an aperture correction (assuming that the aperture
is large enough) and the first three sources of error should be minimal, since
the standard stars are bright and in uncrowded regions. Typical rms errors
arc +0.02 mag in V and (11-V) and £:0.03 mag in (U-B).

The net effect is that the magnitudes and colors for even the brightest,
most isolated program stars are probably accurate to no better than 4:0.03
m ag.

C) External Accuracy

A test of the external accuracy of the photometry may be made by com-
paring the magnitudes and colors obtained in this study with those from
other work. Unfortunately, most previous observations of the objects in-
cluded here used photographic plates as the detector, and hence the internal
accuracy of such work is expected to be lower.

The comprehensive study by Lucke (1972) includes BV photographic
photometry of all the LMC associations observed in this study. An example

of the comparison between Lucke’s photographic photometry of L1l 111 and
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the CC]) photometry present.cd here is found in Figures 5 and 6.

‘I'here is a systematic difference between the two, in the sense that the
photographic magnitudes arc brighter by 0.10 mag in V and 0.16 mag in
B. This points out a serious problem that arises in attempting to determine
photographic or photoclectric magnitudes in crowded fields with strong and
variable unresolved backgrounds. Many of the stars identified as single by
Lucke were found by DAOPHOT to be double and sometimes even triple,
The differences in magnitude for the single stars are close to zero in most
cases, While the points which have large positive differences in magnitude in
the plots are, for the most part, the multiple objects.

In order to make a better comparison between the two measurements,
the stars which were found to be multiple by DAOPHOT can be treated as
single objects. Recalculating their magnitudes then gives a measurement of
approximately the same flux as in the photographic case. Figures 7 and 8
show the results of this new comparison. The systematic differences between
the two sets of mcasurements are much smaller, as is the scatter in both
cases. While there is no systematic difference in the V magnitudes (AV =
0.01 mag), Lucke’s B magnitudes arc still brighter by 0.08 mag, for this
field. No further comparisons were attempted.

Lee (1990) has also made CCD observations of 1,11111. A comparison of
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his data with that present.cd here is made in Figures 9-11. The systematic
differences in the observations through each filter arc small (AV = -0.032
mag, A = -0.002 mag, and AU = 40.034mag, in the sense present study
minus Lee), and fully consistent with the estimated total error suggested in
the last section. The difference in the V magnitudes may be significant, but
there is no simple method of determining which set of data is more accurate.
VIl. COLOR-MAGNITUDE DIAGRAMS

The magnitudes and colors obtained from the observations can be used
to construct color-magnitude (CM) diagrams for each of the associations.
These CM diagrams are presented in Figures 12-25. The different symbols
represent the photometric accuracy of the plotted data. Filled circles are
used for stars with the most accurate photometry (/o + 0%, < 0.05 mag),
according to DAOPHOT. Open circles represent stars with photometry of
intermediate accuracy (0.05 < \/MS 0.10 mag), while plus signs
are used for stars with the larges photometric errors (\/m > 0.10
mag). The dashed line near the bottom of each plot is drawn paralel to the
completeness limits of the photometry for illustrative purposes; it does not
represent the actual photometric limits.

All of the associations show a very strong blue main sequence, which

broadens at fainter magnitudes due to increasing photometric errors. The
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bright, limit of the main sequence varies from association to association which
indicates a range in their ages. Red supergiants are present in some, but not
al, associations. Also, a background population of Magellanic Cloud giant
stars is apparent in the red part of the CM diagrams below V ~ 16 msg.
The CM diagrams can be used to study many of the properties, both
global and individual, of the associations. in companion papers, wc will
investigate the amounts and characteristics of the interstellar reddening to-
wards these associations (Iilletal. 1992a) and determine the luminosity

and mass functions of the brightest member stars (Hili et al. 1992b).

BFM was supported in part by the Jet Propulsion Laboratory, California
Institute of Technology, under the sponsorship of the Astrophysics Division
of NA SA's Office of Space Science and Applications. WLF’s research is

supported in part by NSF Grant AST 87-13889.
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Table 1: The Sample of Associations

Object Other a (1950.0) 6 (1950.0)
Designations

LMC 1,114 NGC 1731, N4 045323 -670024

1,1154 NGC 1955, N51 052615 -673214

1,1158 NGC 1962, NGC 1965 052657  -6851 12

N135, N144
1,1183 NGC 2030, N61, N63 053540 -660353
1.1187 NGC 2048, N154 053619 -694052
1,1193 NGC 2050, N135 053706  -692450
111111 NGC 2100, N135 054223 -691339
SMC N 24 004623 -733609
NGC 249 N12 004334 -732112
NGC 261 N12 004441 -732311
NGC 376 . 010213 -730502
NGC 456 N83 011236  -733156
NGC 460 N84 011323 -723355
NGC 465 N85 01 1425  -733455
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Table 2: Log of Observations

Object Date Filter Exposure Times
(See)
LMC 1H 4 29/30 1)cc. 1985 Y 20, 300
B 10, 60, 400
u 120,800
LMC 1,1154 22/23 D ¢c.1985 v 90
B 120
u 300
29/30 Dec.1985 v 20, 300
B 20, 400
u 60, 800
LMC I.H 58 29/30 Dec. 1985 Y 10, 300
B 10, 40,400
u 80, 800
LMC 1,1183 30/31 Dec. 1985 \Y 30, 300
B 60, 360
u 800
18719 Oct. 1987 v 90, 90
B 180, 180
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Object Date Filter Exposure Times

(sCc)
u 600
LMC 1,1187 22/23 1) cc. 1985 v 15, 60
B 30, 90
u 240
15/16 Nov. 1988 \Y 180
B 240
u 600
LMC 1,1193 22/23 Dec. 1985 v 30,90
B 120
u 300
28/29 Dec. 1985 \Y 30,240
B 60,300
u 600
15/16 Nov. 1988 \Y 180
B 240
u 600
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Object Date Filter Exposure Times

(See)
IMC111111 18/19 Oct. 1987 % Go, 120
B 90,240
u 180,600
SMC N 24 18/19 Oct. 1987 Y 180
B 300
u 900,900
SMC NGC 249 19/20 Oct. 1987 v 240,300
B 300,300
u 300, 900
SMC NGC 261 19/20 Oct. 1987 \Y 240,300
B 360,360
u 300,900
SMC NGC 376 19/20 Oct. 1987 \Y 30,90, 300
B 60,360,360
u 300,900
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Object Date

Filter Exposure’1'imes

(sCc)

SMC NGC 456 27/280 ct. 1987

SMC NGC 460(N) 27/28 Oct.

SMC NGC 460(S) 28/29 Oct.

SMC NGC 465(N) 28/29 Oct.

SMC NGC 465(S) 29/30 Oct.

1987

1987

1987

1987

B

B

90,300
180, 360
300, 900
90, 300
180, 360
300,900
90,300
180, 360
300, 900
90, 300
180, 360
300,900
30, 90,300
180, 360

90, 300, 900
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Table 3: Transformation Cocfficients

Dates ¢ 7 P 4% (B U

Dec. 1985 -0.1516 1.3103 0.8497 -3.007 0.213 -2.229

Oct. 1987 0.0995 1.0048 0.9045 -5.852 -0.878 -0.906

Nov. 1988 0.1339 1.0176 0.9978 -5.980 -0.705 -1.138

Table 4: Transformation Coeflicients

Dates E, ki, o

Dec. 1985 0.150 0.030 0.255 /
Oct. 1987 0.168 0.073 0.341

Nov. 1988 0.102 0.209 0.244
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FIGURE CAPTIONS

Figure la. V gray scale image of 1,114. North is at the bottom and east is
at the right.

Figure Ib. V gray scale image of 1,1154. North is at the bottom and cast is
att he right.

Figure 1c. V gray scale image of 1,1158. North is at the bottom and east is
at the right,.

Figure 1 d. V gray scale image of 1,1183. North is at the bottom and east is
at the right.

Figure le. V gray scale image of LH 87, North is at the left and east is at
the bottom.

Figure 1{. V gray scale image of 1,1193. North is at the left and east is at
the bottom,

Figure Ig. V gray scale image of 1,11111. North is at the left and east is at
the bottom.

Figure 1h. V gray scale image of N 24. North is at the left and east is at

the bottom.

Figure li. V gray scale image of NGC 249. North is at the left and east is

at the bottom.
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Figurelj. V gray scale image of NGC 261. North is at the left and east is
at the bottom.

Figure Ik. V gray scale image of NGC 376. North is at the left and east is
at the bottom.

Figure 11. V gray scale image of NGC 456. North is at the left and cast is
at the bottom.

Figure 1 m. V gray scale image of NGC 460(N). North is at the left and cast
is at the bottom.

Figure 1n.V gray scale image of NGC 460(S). North is at the left and cast
is at the bottom.

Figurelo. V gray scale image of NGC 465(N). North is at the left and east
is at the bottom.

Figurelp. V gray scale image of NGC 465(S). North is at the left and east
is at the bottom.

Figure 2. V error distribution for 1,114,

Figure 3. B error distribution for 1,114.

Figure 4. U error distribution for 1,114,

Figure 5. Comparison of the V photometry for 1,11111 with Lucke (1972).

Figure 6. Comparison of the B photometry for LH 111 with Lucke (1972).

Figure 7. Comparison of the V photometry for 1,11111 with Lucke (1972).
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Objects found tobe multiple by DAOI'110T have been treated as
single stars in this comparison.

Figure 8. Comparison of the B photometry for 1,11111 with Lucke (1972).
objects found to be multiple by 1) AOI'l10T have been treated as
single stars in this comparison.

Figure 9. Comparison of the V photometry for 1,11111 with Lec (1990).

Figure 10. Comparison of the B photometry for 1,11111 with Lee (1 990).

Figure 11. Comparison of the U photometry for 1,11111 with Lee (1990).

Figure 12. CM diagram for LH 4. The filled circles represent stars with
the most. accurate photometry, the open circles denote stars with
intermediate accuracy, and the plus signs represent stars with the
largest photometric errors. Sce the text for details. ‘I’he dashed line
is drawn parallel to the completeness limits of the data

Figure 13. CM diagram for 1,1154. Symbols arc as in Figure 14.

Iigure 14. CM diagram for LH 58. Symbols arc as in Figure 14.

Figure 15. CM diagram for 1,1183. Symbols are as in Figure 14.

Figure 16. CM diagram for LH 87. Symbols arc as in Figure 14.

Figure 17. CM diagram for 1,1193. Symbols are as in Figure 14.

Figure 18. CM diagram for 1,11111. Symbols are as in Figure 14.

Figure 19. CM diagram for N 24. Symbols are as in Figure 14.
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Figure 20. CM diagram for NGC 249. Symbols are as in Figure 14.
Figure 21. CM diagram for NGC 261. Symbols arc as in Figure 14.
Figure 22. CM diagram for NGC 376. Symbols are as in Figure 14.
Figure 23. CM diagram for NGC 456. Symbols arc as in Figure 14.
Figure 24. CM diagram for NGC 460. Symbols are asin Figure 14.

Figure 25. CM diagram for NGC 465. Symbols are as in Figure 14.
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Figure/Aﬁlz V gray scale image of LH 54. North is at the bottom and east is at the
right.
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Figure ASTV gray scale image of LH 87. North is at the left and east is at the
bottom.
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Figure AX1: V gray scale image of LH 93. North is at the left and east is at the
bottom.
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Figure .A<13: V gray scale image of LH 111. North is at the left and east is at the
bottom.
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Figure A<I7: V gray scale image of NGC 249. North is at the left and east is a the
bottom.
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Figure A<T9: V gray scale image of NGC 261. North is at the left and east is at the
bottom.



100

200

300

400

500

1k
Figure A<Z1: V gray scale image of NGC 376. North is at the left and east is at the

bottom.
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Figure A28: V gray scale image of NGC 456. North is at the left and east is at the
bottom.
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FigureMg: V gray scale image of NGC 460(N). North is at the left and east is at
the bottom.
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Figure A<26: V gray scale image of NGC 460(S). North is at the left and east is at
the bottom.
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Figure A228: V gray scale image of NGC 465(N). North is at the left and east is at

the bottom.
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Table 6: UBV Photometry for LH 54

No. z y 14 ov B~V op.v U-B on.m No. z v 1% o B~V 4o v =B amn =»
3 150 1354 18.99 0.07 -0.59 ° 09 vee e 43 513 1322 19.12 ©°08 0.17 0.11 ves ves
4 19.2 37.5 19.41 0.11 -0.35 °14 eee Ve 44 538 137.7 19.15 o008 1.01 0.14 ves cee
5 199 261.2 18.31 0.04 -0.23 o 05 -0.30 - 10 45 539 53.1 18.87 o005 0.15 0.10 ven s
6 200 111.7 18.40 0.04 -0.03 05 -0.93 - 08 46 539 475.3 19.20 o111 0.56 0.13 . ool
7 209 124.2 19.28 0.08 0.51 14 . Ve 47 548 145.1 19.97 o12 5.06 3.85 cee ves
8 21.2 83.8 19.00 ©°06 1.41 0.13 Ve vee 48 55.1 2729 17.84 0.04 -0.03 °© 04 -0.08 o 12
9 23.0 99.0 18.17 ©°o3 -0.06 0.04 -0.85 0.07 49 55.1 366.0 18.54 0.05 0.73 ° 06 .. .

11 25.0 435.2 19.11 oco6 0.97 0.11 ves ves 50 55.7 301.8 17.35 0.02 1.56 c 03 . ..
12 25,5 246.0 18.48 oO5 -0.20 0.06 -0.20 0.14 51 57.5 229.2 17.66 0.11 0.65 o 31 .. ..
13 269 228.1 17.00 o02 -0.28 0.02 -0.80 0.02 52 579 391.1 19.06 0.08 0.83 o115 .. ..
14 27.2 2898 19.17 0.05 0.59 0.09 vee ves 53 59.4 284.2 14.68 0.01 -0.27 °.02 -1.02 0.02
15 29.5 243.5 17.00 0.01 -0.28 0.02 0.90 J.03 56 62.1 3734 19.24 0.06 0.55 °.12 v .
17 31.0 2723 18.30 0.12 -0.72 0.13 . es .e 58 64.0 330.7 18.37 0.04 -0.32 °.04 -0.46 0.09
18 31.5 382.1 19.38 0.11 -0.14 0.14 ‘e . 59 64.8 113.5 19.34 0.07 0.41 .12 Ve vee
21 340 43.7 20.11 0.17 0.62 0.31 .ee . 60 679 2585 18.90 0.06 -0.15 .08

23 36.3 235.1 19.11 0.06 0.54 0.10 vee .. 61 68.0 198.8 19.06 ©°.07 0.04 0

24 37.2 440.7 19.61 0.11 1.10 0.18 Vs .. 62 69.1 335.6 19.39 ©.09 0.04 °,13 cen ces
25 384 213.2 17.17 0.02 -0.29 0.03 -0g5 o. 04 63 70.0 230.8 17.38 .20 -0.33 °,29 1.09 1.59
26 40.0 3294 17.60 0.26 -0.90 0.30 ves .. 64 71.2 205.6 16.16 .01 -0.09 .03 -0.91 0.04
27 40.2 195.5 17.52 0.04 -0.41 0.06 -0.78 - 06 66 73.7 135.5 19.13 .08 1.05 13 e .
28 41.7 330.0 16.58 0.09 0.04 0.13 -1.30 °.10 67 75.3 2809 17.67 0.04 1.55 ©.28 ves .es
29 42.2 363.1 17.74 0.02 -0.22 0.03 -0.77 °.04 69 76.1 93.6 19.38 0.11 0.62 °.16 ves “ee
30 426 474 16.44 0.01 -0.32 0.02 -1.02 .02 70 76.2 301.8 15.28 0.01 -0.24 °.01 -0.97 0.01
31 43.3 190.3 18.58 0.07 0.05 0.11 cee C 71 76.7 257.0 18.96 0.08 -0.20 °.10 A vea
32 434 421.2 15.84 0.02 -0.10 0.02 -0.89 o o2 73 778 2263 11.53 0.01 -0.19 .01 -0.99 0.01
33 45.1 423.5 16.97 0.03 -0.23 0.07 -0.35 0.32 74 78.7 34.5 17.31 0.01 -0.15 °.02 -0.56 ©.06
34 45.1 139.1 18.11 0.04 091 0.06 ves e 76 79.2 2788 14.74 0.01 -0.30 °.02 -0.98 °.02
35 45.5 2656 17.89 0.03 -0.15 0.04 -0.71 0.06 77 81.1 316.5 16.25 0.01 -0.22 0.02 -0.91 .02
36 485 457.8 18.96 0.05 0.58 0.08 vee vee 78 816 2674 16.02 0.01 -0.23 o.01 -0.88 .01
37 488 158.1 16.93 0.02 -0.09 0.02 -0.16 0.11 79 819 1573 19.17 0.11 -0.53 °.13

38 49.6 317.2 19.60 0.12 -0.11 0.15 e e . 80 823 99.3 19.19 ©°.07 0.72 0.10

39 499 30.7 18.50 0.05 -0.44 0.06 vee e 81 82.5 259.8 19.60 ©.15 -0.58 0.16

40 50.1 247.8 17.95 0.02 -0.07 0.03 -0.34 0.08 83 82.7 79.6 19.49 o.08 1.08 0.20 .

41 509 83.7 16.35 0.01 -0.08 0.02 -0.36 0.04 84 83.7 321.2 15.85 o.01 -0.17 0.03 -0.95 T=H
42 51.2 306.0 18.92 0.08 0.13 0.10 e eee 86 85.4 230.7 1761 .29 -0.94 0.34




60"0 090 900 6891 TI°TIT O6F 901 09°0 g9°1 110 8861 LZST 6277 IS
zoo S6.0 z0°0 61°0- 100 06'ST ¥092 08y %01 L1°0 6£°0 ZI'0o oLer 112 6'C¢ 1s
"' T L1°0 s90- YT°'0 0107 €65 9Ly 201 80-0 6¥°0 ¥0'0 8I'ST 0°LST 9°2% oS
91"0 00~ 10 L$61 86¥¢ 69¥ 101 T o ¥1°0 ¢0°0- o010 1861 09¢ (AR A AN 33 4
tAgY 621 P00 L9ST €08 L9y 001 91"0 6VO 010 010~ LOO 0881 6617 ¥PIT 8P
900 68°0 YO0 €£'81 8TBE L'SY 86 ST°0 ¥1°0- I1°0 L2961 L.e1 661 S¥
zoo Z8.0° 00 €T°0- zoo §9°9T 999 <T'S¥ L6 800 00°0 S00 Z981T 6001 S'61 ¥V
T e e1o 810 01’0 8T6T L60T OSF 096 800 ST'0- 90-0 Z6'81 8LS€ €61 ¢b
zoo C6.0° €0°0 127"0- zoo SL91 607 6ty V6 e ST'0 |10 Q1’0 €961 V¥erl TO6T TP
T o 010 [ARS S0'0 ¢€6'ST  T'Ssg ey €6 Z00 Tol - 200 10 1000 8€'ST 11T 98T OF
' 60°0 €20~ 900 Y061 9O¥VIEe 67TF 16 600 €0'1 900 8T'8T 6081 ¢<LI 6%
' €1'0 €0 I1°'0 8S'8T 8°.ST 8y 06 900 oW - SO0 or'o- ¥Y0'0 €081 O'IIy TLT 9¢
' 00 8¢°0 ¥0'0 0881 V€I ¥Th L8 e e 01’0 sT'0 800 2881 TSIy TLT <€
e €T0 080 91'0 6861 9'€T Ty 98 zT0 1€°0 1’0 8€61 60L1 €91 ¥E
ST0 680 800 1T6T 908 (AR 4 2N ¥0°0 £6°0- €00 €00 zoo 80LT 6991 T91 T¢€
"t 110 60°0 SO0 O0z'81T L'I0E TPy I8 Loo ¥.'0- Y00 80°0- €00 T6LT 6922 191 1Ig
* 11°0 Y00~ 600 T6'8T 988 T'1v I8 80°0 zsl - 800 brAl] S0'0 I8'8T T'LS ¢'sT 62
) 60°0 €20 SO0 6L81 106 gLE 8L o Y 00 100 90'0 ¥S'8T 065 S8P¥T LT
80-0 880 900 o Y00 8691 ¥'8E TLE Ll €0°0 LLO Z00 810~ 1000 86'9T 8'Ieg 8€l ¥T
900 86°0- ¥0°0 AN €00 0081 819 €9 S Y e LT0 €10 €2°0 800 TSPF LET €T
*t v Y10 290 90°0 ST'6T S8l g'ee €L 610 65°0 €1'0 gL61 €0SFy S€1 TT
ot 11°0 80°0 600 6061 08T £gee T ot1°'o 00-0 LOO %061 ¥8L8 Vel 12T
* ST°0 ¥0°0- IT'0 S48T T°Igl 0'ce OL tA Y] €10 600 TI'6T 96¥Z ¢€€I 61
°t Y00 99°'1 100 T19'9T 99€T 8T 89 99°'1 [A 020 8€07 L6ZCZ €¢I S8I
Y00 6CO Z00 100 1000 ¢g'91 TIST L1 99 20 Te0 0zZ0 0661 61 0O€l LI
) 100 zz°0 900 IS']T 908 goe 99 €00 19 | 100 ¥0°L1 Ue9Fy 9TI 91
80-0 800 €00 TE'ST  8LY 98T V9 800 €T°0- 900 ¥L81 189 971 ST
LO'O 881 €0'0 961 O'%L $'8C 79 800 Y90~ 200 8,81 89T TTL ¥
€00 00-1- €00 bl"o- ‘'s0O0  8®'FI 0.6 £8 19 Z00 08.0° Z00 sT0- zoo S891 096 ¢SI1 ¢€I
T T 11"0 0" 600 1I€61 T€L 69 09 e T 91'0 sT°0- 210 9L61 L'9S [AL0) SEE A §
¥1°0 90”0 0o1°'0 L¥6l T°.i8 69T 6S LT°0 o¥°0- 800 20°0- ¥0'0 OL8T €207 6’6 1T
{exe] 08°0- €00 £0°0- 200 0.1 816 09 8sS 120 $Y1- 61°0 8.0 00 €¥'81 T'STI €6 6
100 T80~ Zoo 91°0- 100 8S°S1  €95¢ 09T IS Y T 610 e1'0- 600 PZS1T TlL T6 8
T Tt sT'0 790 010 ¥T61 8'8L S°¢T 9s ¥Z'0 80°0- g0 161 9'ST 06 S
91'0 900- ¥1'0 1861 L°T6T I'ST S¢ Y00 £8°0- Y00 L1°0- 1000 O¥P1 g€Il 6L b4
g~no g-n A0 A-g Ao A 3 z ON g-np g-nn A~Eo A—g Ap A R z OoN

8¢ HT 10§ Anpwoloyd AN L 9[qBL




900  ¥T1 £0°0 Yol 1L LVOL 101 et IT0  oz'o- 60°0 9¥61 ¥y VEv €b
91'0 81 SO0 61781 T°R9E  9°Z0T 001 800  91"0 900 SL'8T 9'88C 98y 1P
60'0  $S°0- Loo 8681 9'€91 1'Z0I 6 6 : 220 951 LOO 68T 6T Ty OF
0 920 g0 sg'61  P'RIT 066 86 ) 900  O¥'1 €00 €L I'86Z €9F 6¢
A 00" I zoo zoo zoo 6TL1 PSLT g96 ¥6 91"0 6L"0- PI'0 8861 <1 S¢Sy 8¢
€00  ES80- zoo IT"o- 100 »691 692 L¥6 16 120 8(% ‘'s00 LO"O €00 €91 ¢16 ISt 9g
e o 600  PE0 SO0 gL8T 8L I'V6 06 e o 10 Le0- 600 6961 6981 T¥r ¢S
£0't  89'% Y00  8U0 €00 $8LT 0081 L1868 68 €10 12'0 80°0 €561 TIPEL CEF e
600 svz- 600  8T'0- L00 1681 §6ST 898 08 $£°0  160- 0c'0 0807 6.8 ¥er  ¢€f
e o LT0 ZE1 LOO T6'8L T'€LT 8s8 s8 800  ¥0°0- 800 6481 ¥LLL LT TE
bono 8§60 zoo S8FLI 69F £P8 I8 02’0 9570 110 6¥6l 'Sy ¥TF 1
€00  Z0°0- 100 90°0- 100 TT9T €89 T8 18 60'0  ss'o- 000 T80- 900 D06T €¥8T OIF OF
€00 L6"0 Zoo €0°0- 100 09°91 O0°28¢ 9’18 08 11’0 §v'0- 600 861 T¥ET €68 6T
e o €10 sol- 01’0 270z S'€S€ L‘08 8L Lz7o  9¥0 TI'0 LS61 TE9L 88T 8T
110 0 90-0 6881 7€ s'sL 4L 800  S8€0 SO0 SL'81 €8T 68 LT
10 290 800 TO'6T 9897 €8L 9L 910  8z'0- Z1'0 €561 ¥'SZ1 998 9T
¥0'0  18°0- 200 Too- 100 9291 g£¢68 9LL S 80’0  ¥I0- LOO S48 €901z 82 ST
100 ‘aYl- 100 8U0- 10°0  I€FT  ¥ZST 6'9L €L L0 63% Y00 IH8T €1 gI§  ¥T
o e S0'0  L10- €00 EI81 168 8€L 69 ¥0'0  ¥T'1- €00 Z0°0- 700 941 T'S9% 108 €T
Y00 7221 Zo'o LEL1 0682 6 1L 89 o e 800  ¥9°0 SO0 S¥8l SSIE 16C TT
¥I'0 880 800 PI'ST 6922 § 1L L9 020  L£°0- LT°0 20T 8§9ZF €T 1T
€ro  61'0- 11’0 9¥'6T 6861 g0L 88 ¥I'0 880" 110 2961 6'1S¢ oLz 0%
ST'0 €50 200 ogel L'L8T 169 o9 €10 $T°0-  60-0 L¥6L OTIF 9FT SI
Lo-0  01"1 €00 0621 LOF 68 ©9 L0'0 180 €00 SI'ST T'CIZ 987 LI
0z0 1 800 SO0'6T §€6Z 088 09 8C% 121 €00 OURT ¢€TIg 607 91
600  T00- 80-0 9881 ¥9¢ S“88  6S $0°0  Ib"()- 00  L00- 10-0 60°L1 TLF 98T €SI
LU0 990 Loo 1ge6l 7286 2488  8S LOO  zz’o- S00 POBL 1€ 98T ¥I
80-0 zrl- €00  II"o- €00 L4621 €68 799 LS 81-0 2" o- ST'0 8861 668 ¥LI TI
o o 010  62°0- 800 S8¥6T ¢0L 8¢9 ¢S 100 690- 100  01"0 100 o891  82% 991 11
110 9 % 90°0 9881 PLLT  9'€9 S 900 zro- 80”0 89'81 .81 091 Ol

62’0  £0°C 900 6681 €791 ¢'€9 g8 600 wo - LOO 2681 §&£¢€8¢ el 2L

¥00 00'1 €00 1921 TT¥T L*9S 6% 20’0 zoo- 2000 LSO 100 2S¥L %¥PL  ZEL 9

10 81% 800 1061 Z'¢€T 9¥S  9F e o ST'0 %00 or'0 2261 €£S0F T'el ¢

10 Syo- 11°0  OI'6T 961 L-0S S¥ g0 ¥E0 LOO Z98L ¢€F L2k A S 2

000 ST0 Y00 8LRT S'L9  6'6F B £1'0  S®'1 ZU0 Y091 9991 &% 1

8-p g-p A~8o p-g Ap A R z ‘oN §-No g-pn A~80 pA-g Ap A R z oN

£8 HT 10y A1pwol0yd AgN 8 99l




800 6YT €00 WYL OFS 600 S91 zoo 10T~ zoo  90°0- 200 ZEOT ®EL THT 89
610 goo  IT'0 961 9€s »zLl P9l zoo  T760- 200 6U'0- 100 8'SL T'€C €£O0ET 99
100 S0'I- 100 OT'0- 000 SITI TIS T8¢ ST 010 OI'0- 900 6981 TI'€C 8% S
SR LoO 98T  zoo 0s91 O6F €ILE 6b1 600 010  $0'0 SO'SL 06T 89T 9
‘ g10 1 P00 ZELL 88 0'SET LI 100 sfyo- 100 zlo- 100 SO'ST €T 660Z 29
’ Y20 01 LOO 8§81 I'SF  lese  ShI 800 281 zoo ¥89T 17T Z& 19
S0°0  9Lo- SO0 90°0- €00 SOULL 6LV TELE  PHI SO0 8¥1 zoo €991 12T 0%0C 08
R 00 €1 900 PEBL §LY GBPE P 60 01 S0 0961 617 TZIE 65
€10 200- 800 1881 §LF 69IE  THI 900 80 €00 6T 1C% oSl §1C LS¥e  8S
90-0 ¥6'0  zoo OLLL OLF T89  6El A 120 6% IO ¥S8L 07 60EE  SS
SO0 ¥L0- SO0 9T'0- €00 EILl  §9v  £u9€ el €10 ¥E0- 600 9881 ¢6I 988 €5
€00 ool €00 800~ zoo I¥FOL LS¥ T'E9  SEL 610 €50  II'0 18T 281 6698 Os
SR 010 680 900 oL S 96¥E 8Tl 120 zr'0-  PT'0 0561 '8 ¥6ST 6%
" 610 €90 800 SL81 TTF 08T ozl 91’0  90°0-  II'0 8061 6LL V6L L
190 91 ZU'0 ¥6T  TIr  908T LI €10 820- €U0 00 800 <ZEBL 9Ll 608 9%
IT0  w-o SO0 1081 S§0v Z'88z Il 110 29.0- 01’0 610 900 9081 ¥9L O€ET SP
€00 ¥60- €00 §00- 200 8¢9l 968 80T 121 e PI'0  61'0- 600 061 €91 99 ¥
€20  8€0-  ST'0  Z00-  90-0 1681 06E L'E€CT 611 o0 v9.0- II'0  ¥0'0-  60°0 OU'ST 09T 295 b
R P10 ST'L 00 O0E8L 98 §IULE 8II o ZU0 00~ 600 SLSL O¥L Z'90Z 8€
¥0'0 020~ P00 200 €00 L6991 08 6°€8C LII Y00 960 P00 €0 €00 I0LT 6€l 0S6 L€
620 160 LOO  Z§'L €00 8L9T €8 6TTT  PIL 60-0  96°0- 600 100 900 1921 ¥El ¥e6 €
A 91’0 9T'0-  OT'0 .06l 0L 8L €Il SO0 L8.0- Y00 100~ €00 621 6Tl L0El  ZE
91'0 820 Y00 660  Z00 V89l TPE 0€LZ 0T AR PI'0  1€0- 800 8881 €TI 6%E 67
AR ZT0  6YIT 800 9981 666 80T €01 00  6L0- 800 620 SO0 98l 601 £SEl Lz
€10 s80-  €T'0 600  ¥O0 LKLl 667 S'861 €6 610 Lvo  ZI'0  ZZ0 800 PL8L L0l 9L ST
Yo or'1 €00 681 €6Z 69T 16 810 61.0° II'0 9T'61 €01 1'S0E €T
LU0 ¥T0- ZT0 LU61 967 9PEL 68 90-0 09T  zoo ¥6'9L 96 €9E 1z
P10 120  OT'0 SU6I 162 0ZIL 98 010  L§T €00 €Ll T6  ¢FEL Oz
€10 €0T Y00 0981 TEL P98 08 00 20 SO0 89LL '8  §€8 8l
TI0 08T zoo 60LL IS8T TV 6L ZT0 280  S00 IS8T 98  Z'6SE Ll
‘ 0z0 %00~ ZI'0 1£6l 692 TV 8L 610 870  OI'0 681 ®L &L L
2T0 0 STO Z¥BL g9 'S8T SL 120 £0°0 o ¥0 900 9U'8T 2L §0T 0l
91’0 0£0 00 €981 09 OLLZ L S 9’0 801 Soo PI'ST sL 98 6
S0°0 €90~ FO'0 100  zoo 60l G ¥LET €L 920 €€l 900 O¥SL €9 ¥HT s
800 olo- SO0 P00 €00 Ll £ST €0Il 1L 0z0 €0  0I'0 6981 8s €98
=0 g-n A8 pA-g Ao 4 A z  toN =80 g-n A80 A-g Ao A A z  oN

L8 H'T 10§ Answojoyd A€ 6 298],




bono 00t ¥0'0 900" €0'0 €6'9T $§001 6912 9¥C 90"0 0g1 Z0'0 1191 o06S 9¥ET 821
Zoo ¥6°0- zoo 80°0- 200 8€9T €001 169 444 60”0 990~ 60”0 ¥e'0 90"0 0081 6'8s €TST 271
£0°0 26"0 €00 80°0- zoo 6F91 T'66 LTLl ke L1Q S8"0- 01"0 810 SO0 ITS8T 9Le TI6C ¥I1
""" 190 6£"1 €00 L9°LT 9.6 PAS 2] SR+ A S00 £0°0- 0’0 PSLT  sSs  $96T €Tl
10CJ ol'l- 10”0 ST°0- 1000 1€¥%T  0'L6 $°SIT  9¢T tA )] 970~ i 28] 6€°0 ¢TI0 ST €99 8¢zl 13T
90”0 88°0- 90”0 €00 €00 S8SLI S’96 €981 ¥l o £6°0 €00 TTWI €SS 9¥LI 0CI
Y10 6L"0 j48¢] g1 Q- 60"0 IL'8T 0'96 9991 12T Z0o0 080~ z00 LOO 100 Z6°'ST S%S  T'62 61T
""" 110 9% 1 0’0 VLTI 0S6 £'€8T 627 g00 ZL"O Y00 91°0- 20"0 49741 6'¢S TS8Rl 9II
""" 6£°0 690 U0 veel  T'e6 'v8 ¥ZT e T 81"0 t4 &) LOO TL8T 918 0991 601
AN 9ro- 91”0 62°0 €I'0 8S'LI 8T6 £'82¢ 12T 10°0 zol- 100 S0°0- 100 Z24°TT  T°0S €091 901
""" 910 €70 600 0681 116 T°T9 917 Z10 81°0- 600 999T 98 9SIT 101
""" 91”0 LO'O IT0 P061 ¢'88 6°LLT 80z 800 L~O- 00 ¥ o €00 S9°LT 8®SP STLT S6
""" 61"0 00"0 600 8061 v'e8 Tyl  vOT T o 10 90 soo VIS8T €€+ ¥¥P8Z 6
A4 L0 €10 yro- 01’0 YT'RT ¢S¥8 €61 002 600 26°0~ 80”0 ¥e0- ¥0°0 18T 6'T7F T'20C 06
Zro Lso- 110 €0°0 80"0 0S'8T I'v8 €T 861 60”0 89°0- 800 £T°0- LOO ZUST T10¥ 8Vv9 ¥R
20"0 980- €0°0 800~ Zoo 1S'91 8§6L 126 681 20”0 66-0- zoo boo- 1000 ZU'9T  sS6S  90s 08
800 80" 1- <00 81°Q- Y00 ¥9°T1 9LL 9LOZ €81 T T ¥1T°0 10”0 800 9¥'8T S68 2'S8CT 6L
""" 0z°0 %0 61-0 SS°L1 €LL I-L1Z P81 <S0°0 96°0 Y00 2191 ¥6E T'8S 8L
100 99"1 zoo 1720 T0'0 V60T zLL 6°LTT 881 LOO o 900 100- ¥0'0 8821 08 LTS8 9L
8Z0 zz"1- 62"0 Soon LOO L9°LT  I“LL 96T T8I LO"0 LS°0- 80”0 200~ £0°0 €9°LT 89¢ TI6T €L
02.0 €00 600 0c% LOO 6721 0L 1°0€T o081 LOO 8Y' 1 20’0 ITLYT ¥9e  ¥SIT 22
""" 000 991 100 T9%T  T'SL 0261 91 81’0  LT'0- 01’0 TO6T ¥'Se 6881 02
£0°0 80°1- v0'0 60°0- €00 S¥PI T 01T T1L1 7e0 €S°1- 62’0 TU0T 6t TT6T L9
€00 s80- €00 o1°0- 1000 $9'91 S°TL 88 291 £0°0 86°0- £0°0 oro- zoo S¥9T 908 1“011 08
""" 800 Ev'1 zoo S89T T'TL €701 P91 10”0 co'1- 100 er0- 100 ¥PUT'ST T6Z Q0T8T 8S
90”0 8L"0 60”0 81"0 Lo'0  €z°L1 SIL €68 91 or'o  ¥9°0- |00 00 bono 60'RT 6°2F L'TLZ LY
80”0 0,0 S0 9€0 yU'0 STLT QL 8817 191 01"0 1171- 800 970 Y00 VPEST 6’1 T'SeT TP
€10 18°0~ €10 12°0 80"0 SE€'8T  6'69 80 8S1 T T ¥1°0 ¢0°0- 80’0 S6'81T T'IT 186 6¢
0’0 LO1 Y00 10°0- €0'0 L1991 L“69 L0vT  LST €00 €01 - £0°0 800- 200 PL9T L1 SPET SE
""" ¥1°0 Te0 60-0 1881 689 60s2  SSI 61°0 £T°0- 11°0 91”0 900 0L'8T 6%l Vveel 62
v0'0 £€8°0- 600 120 800 6991 L'L9 [ 2 A [A 1] 8¢°0- 600 8070~ €0'0 8s’81 €11 Lg¢ €T
200 oo0" 1- ¥0'0 92"0 ¥0'0 6801 $°99 8611 9¥1 600 T1"1- £0°0 S0°0- zoo €091 T°8 01 ST
81"0 08" o- LOO S0°0- »0'0 I®LT  ¥'Q9 8001 ¥¥1 T T o190 ov'1 SO0 0921 T'® 9eLl v1
10”0 sl”|- 10”0 910~ 100 ¥P¥¥PI  S'€9 6°L6T 621 0e°0 1£°0- 00 19°LT L'E L8LT T
""" 2170 6L°0- 01’0 O06°ST 808 6’101 £l 120 80°0~ 10°0 11°0- 100 9L€T €€ oz 1
g=no g A~8p pA—-g Ao A A z “oN g-Np g-pn A"80 p-g Ao A A X “oN
£6 H'T 1oy Anpwo04d AdQ ‘0T 9[qeL,




01"0 90~ 800 se'0 €0°0 €TL1 0'8CT 9071 BEI 200 012 100 8T'€T  T%9 ®TLL 69
900 09°0- ¥00 ero- €00 6z°L1 STl T8 TEL '200 t90- zoo s00 zoo g9'ST L'€Y ¢€€TT 89
€00 12°0- €0°0 S0°0 10°0 6091 6'IZT 0667 1€1 o o 00 06”0 €00 O¥'9l Z€9 609 L9
SO0 89°0- ¥0'0 01"0 ¢0°0  I¥9l  L0TT  0°98C 671 1o e0 S0'0 €6°LT T'e9 Le81 99
S0'0 0s"0 €00 020 T0'0  8T9T  L0CT  L'8TT  8TI 600 s9"0- 800 LzZO S0°0 B8T'LT QLS TL0T 6S
""" L0"0 S0°0- S0°0 €9°.T 90z1 018 LT1 11"0 20 90-0 LLLT 09s S'98C .S
€00 sL’o £€0°0 600 €00 L0°9T €'8IT €087 971 zoo 9L°0- zoo S0°0 200 STST 299 TWBT  9s
900 LL"O ¥0°0 lo"o- T00 €9t O sIT TLOE  1TT 610  6€°0- ¥0'0 Too- 200 T99L ¢ges TLLE  PS
01"0 990- 01"0 Soo so-o  ZILT TIIL T'¢¢ 01 €00 LL'O £0°0 01”0 zoo PYO'OT 678 €067 €S
,Loo ot”o 90°0 zf70- g0°'0 0s21T T80T LL9€ RIL o o1°0 ¥1°0 §0°0 Z®LI SCS o161 TS
90-0 9.0 80-0 €0°0 €0°'0  S¥'9T  ®L0T 6%IT LIT : LOO ¥Z'o bono T9'LT ¢'6F SSPT  Os
Zoo  €L°0- zoo  4Loo- 100 .l8F%T 8s01 6s9s 911 S00 290" ¥00  9z'0 €00 €991 I'8% 0'¢0C 6%
600 680 60-0 90”0 80-0 I9°LT O%01 T'SLZ ¥IL LOO §9°0- 81% 10°0 8C% T8Il 6Ly 8SLl 8F
""" 200 sT'T 100 1€%l 6€0T 981 ¢€IT otro 10 800 800 YO0 L8L1 OLF ¥BIE VP
€00 18"0- '200 10°0- zoo S2'ST 9'€01 8®¥FLE ZII €00 sL'Oo €00 91”0 zoo PS'ST 9y VvISZ T
200 8°0- boo 81"0- €00 Z09T 1'66 128z 011 $00  9¥0 zoo $89L 61IF 0OV6 6¢
o100 wo- 600 820 Y00 9.1 686 €246 601 €I'0  9s"o- 60”0 82°0 so-0  69°L1 PI¥P  LPEL  LE
""" 800 L0 €00 8ELl U'86 v'6¥z  go1 o T zoo $0°C 100 .8€l 6.8 61s1 S€
80"0 Ivo- LOO zoo €00 6Z°L1 8®.16 009 Lo 0’0 650 y1r'o  ¥2°0 90°0 IT'8T L'9¢ T091 *¥E
800 99°0- 80°0 tro- $0'0 06'L1 96 y'ese SOt LO"0 190~ 90”0 t'T"o- Soo LTLL 992 6'T¢l g
Zoo 0.0 €00 LTO €00 86¥%1 09 et vou bono 69°0- S0°0 1070 boo 6g£9T 9T¢ 669¢ I
¥Z0 8¢°0 900 LL'o €00 T891 ¢'¢6 Tv9 10T LOO0 o 900 08-0 €00 ¥ELT 608 99s2 6T
""" oo 8¥0 Y00 19°L1  v'68 198 86 800 690 900 ¥eo €00 1691 60 LPPI KT
Iro 620 60°0 1ro- LOO 08L1 888 T'I8T  S6 Y00 g££0 200 120 T0'0 LL¥T  ®0E rL6 px4
€£0°0 19°0- ¥0°0 100 €00 TT9T s'S8 99T 16 90"0 9570 Soo 200 €0°0 60-41 98T €6¥YL 92
€00 T9'0- €0°0 S0°0 €0'0 86'S1 €08 y'eg 06 zoo 080 €0°0 910 '200 8O'FPL €61 ZT'6b €T
200 os’o 90"0 ‘soo- S0°'0  €0°LT L8 1961 88 S0'0 €90 Y00 800 €0°0 STOT LI V¥IT  TT
6070 85”0 800 00 Soo TE€LL 8®FL £'66¢ 88 S00 L4870 80-0 91”0 Soo €691 ¢PL  T'6LT L1
90"0 t'vo- 80"0 200 €0'0 8191 SVL 665 <8 60-0 €90 LOO o1'0 Soo TgLl ¢SI1 88S 91
100 f9"cl zo'0 Ll zoo LT'S1  T'€L 9'¢8 8 Y00 9s”o- Y00 o010 €0°0 l6°ST  $'6 9's0e Tl
""" 200 81T 100 98°€l 089 ov¥8 6L 800 9€'0 SO0 9gLT  T6 €Ly 01
Y00  8L0- S0°0 138 Y00 LT9T 9L9 9691 8L SO0 L9O g0'0  S0°0- €0°0 Zs91 68 yize 8
900 95°0- 90'0  60"0- v0'0  ggLT VL9 6EVL L o T 800 910 90”0 9¥’LI 8% osez L
SO0 LL0- 80"0 0z'o ¥0'0 8991  S'S9 gEYT 7L 1’0o $%0- €10 600 210 9T'LL 9s g'19¢ ¥
0% vl 0- LOO sT'0 €00 ¥YTLL €99 9“9s1 1L o0 L0 e ¢Z'0 LOO ¥8'ST ¢'¢ Tivl 1
8=lo g-n A~ 80 pA-g Ao A f z ‘ON 8=No g-n A~80 pA-g Ao A 3 z ON

1T HT 10} A13owotoqd AdQ 1T 298],



6(%  ov'o- 60'0  8¢0" 9f% 1€81 T'1, 27098 281 e €10 060 s00 OI'ST 6¢e 006Z 68
------ 01"0 220" LOO 6£81 00. 2'Ibe 08I e 910 100 600 806T ¥E€E SOF I8
¥0'0  190- Y00  10°0- €00  Ig2T 169 9'8¥T 8.1 e or'0 L0 80-0 ISLI Tge 91eT 98
------ 91"0  0€0 01’0 S8I'ST 169 ¥'8l¢ LLI €10 99.0- 6(% 120 SO0 €$'8T 00f ®ECIT 6L
010 Lc"o- 00 0F0 Y00 Z®LT  LT9 TEIL 89l e e ST0 %20 800 ZTI61 $'8Z I'881 S
01"0  Ls"o- 010 090 900 SL°L1 609 TIST 991 SI0 671 Y00  gg1 100 €9'ST 18T §TIE ¥L
------ 61°0  0s"0 600 AT'6T 609 167 391 ¢€1'0  89.0- ¥I'0 %00 010 9981 9LT L9 €L
------ 110 9v0 900 8PS T'6S £'¢€S 651 s e 900 .81 100 T€9T LSz L€8T L
000 8%°0- 9070 10°0 €00 S2'L1 T8 898 IS8T o o oro 910 800 €8T T'SZ L oL
€I'0 Tl 01’0 ¥T°0- 900 6L°81 $.8 8978 9¢l 600  9¥O- ot i£0- 800 €981 T 088e L9
------ 81’0  £F'0 800 SO'6T €28 8T¢  PSI 10 L8°0- o010 10 $0°0  I¥ST  £1Z 9¥ZE €9
------ £T'0 691 €00 L0'8T 99s €8LT €8T 610 890 91’0 20°0- TI'0 €061 roz ¢€1IIe 29
600  €T°0 00 0s"0 €00 ¥E£L1 €89 L09T 0St 90°'0  $8°0- 900  ¥0'0 $0'0  LOLT €61 9LYT  6S
80"0 60 00 zoo €00 89°L1 g€ 6  SFI 600  19'0- 200 1T°0- SO0 TERT LT T1'60T Os
------ Y00  Op'1 100 09T 2'1¢ T9ve 151 01’0 SL'O 01’0  90°0- 600 88T 69T T6IT £§
Iro 60 210 €00 8(% LL81 018 Le8  eel s e oT'0 801 S0 S6LT 691 86FL TS
¥I'0 cWo - U0 00 900 S8'81 9'6F €06 9Ll s e 10 9 % 800 1981 ¥91 ¥o81 IS
------ 21’0 €00 LOO 2981 ¢€6v ¥'86  gel S0'0  6L°0- 900 SO0 P00 THL1 6T T899  Os
zoo  I8'0- zoo  I0°0- 100 88-sl €LF €608 161 800  190- 00 810 Soo 8LLT ST 90€ 6%
------ ST'0 891 Y00 8®°LT  L9F TPYT  6Z1 e e Y10 ¥E0 110 S¥'S8T  ¥¥1  2.88T L¥
------ 80-0 LTV €00 TYL1 09y 9T 9T1 o o Soo W 100 S091 €FL ¥LIT 9%
60-0 ZI'D 20'0  0s"0 zoo 9691 TSt 9F9c Il e e Zro 810 6(YO 6S8l 6'€l 9TIc ¥F
€00 9L"0- €00 11°0- zoo €S91 ¥'e€F ¢'gle LIl o o Y0 9€0 600 6I'81 €I €167 ¢F
------ 800 STl €00 9S°21 TUIv ¥IFE  ¥IL I10  SLO €1'0 L0 600 9£'81 ®I1 9'€s8 1%
80’0  86”0- 90'0 100~ Y00 ¢$6°21 Oy 00¥Z €11 o o 00 1¥1 zoo IFOT LIl 6127 8€
800  §9'0- 900 00 00 $TL1T €0v 6'6be 11T 600 €L°0- 0 SO0 110 1621 ®6 0921 1€
8T'0 €17 00 ¥9'1 100 10°st g8 00z  SOI 1’0 ¥L°0- 60’0 210 200 €€81 TI'6 o019% ST
------ ¥I'0 €00 01’0 $6'8T 828 T'¢9T 901 €00 760 ¥0'0  so.o- €00 6F9T L8 L6891 TT
800  zL"o- Loo  ZT0- Soo 9I'RT ¥'i& OFP0T €01 600  LLO- 60-0 100~ 900 I8l T8 Swie 91
------ FA S 4 §0) 800 L881 €8 €L 101 10 90°0- 00 €20 zoo 16ST 22 79ge SI
------ 810  ¥S°0- €10 S96T L'9g €Wl 66 010  zL.o- 110 100 600 II'ST Z2 L0861 OI
------ ¢ro <€ 900 2981 T1'9¢ 60L L6 o o 11°0 190 LoO 96L1 TL €987 8
------ ¥I'0  9€0 LOO 09’81 6°SE S'6SC 86 60-0  TL0- 10 €£0- 600 I8L1 ¢¢ <091 ¥
------ L0 8l0- ZI'0 OI'ST 0'SE 9€S€ S6 9z’0 880 L0 200- 910 %681 €S 60SZ €
------ ¥I'0  Se0- 01’0 61 L¥S OTI¥Z 6 o o og0  10°1- Sz0 0981 8&F 8L 1

8=No g-pn A Hp p-g Ap A A z ‘ON 8=fp g-pn A~8o A-g Ao A [ z ‘ON

¥ N 10} Anpworoyd AgQN 7T 2[qeL




¥1°0 01"1 ¥0'0  I¥'81 9901 STFT €61 LT0 yT'0- 9(% L2°0 ¥0'0 92T 1'19 ¢'I9g¢ SOl
sTO L1 S0°0 Te8T 1901 6'%LT  T61 €00 Lo"o 00 0z°0 100 2Z€9T LSS 9'0s 101
80"0 82"0 90-0 ¥Z'0 €00 96°L1 O'P01 ¥'68 881 o T 11"0 ST'T €0°0 S0'ST s'ss 8®%¥8C o001

€10 1870 ‘20"0 81"81  L'TOT 8S62 S8T 60”0 LS"O LOO 60”0 YO0 ST'8T  L'PS  T'SLT L6
80°0 sT'0 €0°0  TT'8T ¥00T Z'eLT €81 or'o €01 €0°0  L8LT L€ SVYE  S6

90”0 08”0 S0°0 Y10 z0°'0  19°LT 886 1°¢se 081 o £0°0 0s"1 100 S€'9T 62s ®P8 £6
91°0 Z80 80'0 89'ST 186 YL9T QL1 12”0 [AN S 600 981 I'TS 9LE 16
£0°0 18"0° €00 11°0 10-0  SL'9T L“7Z6 906 TLl e 91”0 L9°0 S0°0 Q06T o02s S°S0E 06
LOO €11 zoo 1891 T1°C6 0162 QLT €00 8L"0- ‘'s0”0 90”0 100 6S°9T €IS GS'87¢ U8
£1'o0 60" T Y00 9I'ST €06 TPl 891 T 01’0 06-0 Y00 PIUST ZT'IS ¥'LST 98
12°0 £9'1 Y0'0 L£'81 688 6°9v ¥91 te S0°0 [A20 4 100 9891 GS'6F 6°88T P8
0170 6F 1 c0’0 ZT®LT 988 299 €91 o T sT°0 4 4l o] Y0'0 €6'8T 09 0'TL 08
ST°0 91”0 600 ¥6'8T ¢£'88 8'€6T T91 80"0 99°0- LOO 9170 €0°0 68L1 1Sk S80C 6L
v one L0°0 z9°'1 zoo €0°LT ¥UI8 ¢IrT 091 <00 zs”0- S0°0 20" €00 S8LT E€PP T'S8T 8L
Lo'o  9L"O 900 820 coo ®6°L1 8S8 €1IZT IS1 100 60"0 10°0 89”0 100 T2eT gLe S$'811 88
e 9170 cL0 90'0 6L°8T  9“S8 8'8bT 951 o Tt 8170 OF-0 LOO ZTI'6T 0L ¢9°€6T €9
80°0 %-0- 80°0 zT°0 Soo 6I'QT  2°S8 oLt gsT o Tt 0’70 260 0£'0 LT°LT 6°S¢ T'%01 8S
T T £1°0 Sz0 90'0 98781 1'% ¢°T6 ¥S1 oo o 60”0 92" 1 €00 €171 LS 018 PAL
0170 $9°0- 01"0 g¢0 900 TI'81 P'¢g8 oger ISt 8070 sgo- 800 0s”0 Soo 0S°LT ¢S ¥S8PI o5
60°0 cL 0 60”0 62"0 S0'0 ST8T ¢°T8 6°S¢ 0st T e ¥1°'0 €61 U0 TL9T 98¢ s“621 gs
LTo 86”0 Soo EL'81 €£°6L €67 8P1 600 zol- 600 £2°0 900 8’81 TI'be 8CTST ¥¢S
<10 LO"0 01"0 PO'6T V'Ll ¢'68 9%t T T €10 8s”0 90°0 L9'R1T POt 989 (534
s00 98 | Z0°'0 98’91 8FL £'¢ (1121 T e cro 8¥°0 SO0 T®'S8T ¢6T €£7TSE L
81'"0 9¥0 010 0£61 L'TL ¥IST LE1 zoo  ¥S°0 z00 00'1 100 go¥er 689 90zl 9F
S0'0 8.1 100 O¥91 L'T2 0101  9€l 01"0 890- 600 or'o Soo 89'81 6s2 €SLT 1¥
L10 O¥'1 Y00 9’81 169 9L8T 921 e e 1o S0'0- 90"0 00761 L'¥T L0EZ 6F
ST°0 vl SO0 681 $°L9 Z°L9 ¥Z1 e e 91'0 LZ'0 90"0 91'61 $'IZ 6'6IE TE
££°0 1"z €00 0€'81 S°L9  TLET €71 1170 £9°1 zoo IS 10z 918s ST
100 91'0- 100 21"0 100 9¥'P1 ¥'99 96T 121 e e 80"0 080 €00 ¥eL1 €F1 86 61
LO"0 $0°0- S0°0 10"0 200 ¥SLT €99 66z (71 e T €1°0 08”0 80”0 T8 L'€1 T¥9T 81
[AN0) z90- 800 €20 Soo PS'8T g£°'99 L8661 811 8070 160 200 E8°LT 611 8¥ST ¥l
e T 120 $6°0 S0'0 1881  7°S9 00LT LIT e T Z1’0 6%°0 Lo'0 6181 €' IT  99s A
60”0 LO"0 S0'0 [A% £0°0 ¥6°91 6“S8 YAVA 4 S1t e Tt €10 sT0 LOO E£S'81T T01 ¥LY 11
¥1'0 90”70 LOO 8®'81 ¢S°'19 9L9z 601 800 91 0’0 SPLT 101 9P¥Z 6
e yro 8T'1 €00 0E£8T 719 s* IS¢ LOI e A0 0L 0 Lo'o FI'SL 69 2081 ¥
g8=o0 g _ A~80 A-g Ao A r x “oN ‘. 0-n A=8p A —-g No A R X ‘oN

6¥¢ DDN 103 A1pwosoyd Adn €1 2[qel,




Z0°0  06"0 200 sl"o- 100 o191 989 6817 LI 110 L9T 2000 1921 06 ¥'66T S6
T T 120 96”0 SO0 9281 TI'89 7687 1L 9€°0 p6r1 900 LO6T gL L8998 16
L1°0 110 110 I¥'61 8¢9 11T 991 SO0 16°0- 90”0 200 boo 9LLT 998 9'T9T 68
01"0 82" 0- 60”0 €00 SO0 TERI ¥'S9 TlE ¥ot YO0 £9°0- ¥0'0 €0°0- zoo S¥LL TP 0¢6T T8
s T Y00 6V 1 100 ZS'9T €89 ¥¥OT ¢91 01"0 8Z"0 200 110 €0°0 6781 0% 9¢g9e I8
sT0 0g 0~ 01”0 8S6L 6°€9 9F0CZ 6SI 120 Ly0 LOO 9g'61 ¢9g'¢e 91¢g 6L
600 [0;50 8 €00 96°LT ST9 8/BLE 28T 100 86°0- 10°0 Y10~ 100 Z¥'ST  ¥ie ®IIZ 8L
Y10 /Y0 800 9061 sS'z9 9TLT 9s1 €00 s60- £0°0 1 o- 100 €891 P0£ 0981 9L
60”0 ¥el 700 19721 s'8s  T'SOT  Lvl T e 810 110 01"0 0961 9'6Z LTI S
¥1°0 Y00 01”0 OI'6T %98 0OLIg €Vl 91”0 9" 1 '200 SO'ST  €LT L9817 99
or'o LIL-0 €00 96°LT T'9S 9IS TVl ST'0 LO"O 600 P96 022 691 <c9
boo oe'l 10”70 €¥91 1“9s STLT 1IFI 01"0 zI"o- 900 ¥e0 '200 SO0'8T €S €¥IT 19
9z 0 SS0 600 €b61 L°8¢ €987 0FI T T 600 Y11 ¥0'0 S8I'ST 16T €€l 6S
01"0 001 Y00 SO8T 1'ss 6987 6£1 <o €T0- 800 1Ig61 0ST S8TILT 8S
60°0 10°0- Y00 1g'81 6'%S 6'9¢ce  Lel 10 Y00 800 OVe6L O%L 866 9s
¥1'0 pAARS S00 P8I SFS 6687 ¢g1 ) I1°0 (223 4 €00 TLLL  SET  L'STT BS
01'0 :1"0- Loo €00 €00 TEe8T TWS €1s yel 3 0] 91°0- 0 961 V€T S861 €S
e T 60"0 ot1°0- SO0 o281 TS 11T {294 800 9€0 ¥0°0 9s”0 zoo VPOLT 8T T8EZ 0O
810 260 900 0061 TS 2%0T 1I€T 800 f'vo- LOO 0og'o SO0 908l S‘zz 90 8%
6170 LY'0 80"0 2161 P'TS ®06T O0Fl e T tAA] 00”0 Z1’0 1961 91T 9'¢€Te LP
11°0 £0°0- 9f% LS8T €¢¢ 09.€ 621 110 100 LOO 8681 ¢SIZ T¥ST 9OF
600 90'0- 90°0 €181 91 €L 21 01"0 01"0 Y00 oL81 802 0801 €F
11"0 Lo1 Y00 1081 08y 827 1 or'o 66-0 Y0'0 STRL Z'0z T'ese 1P
Jrate 01"0 LT'0 T®61I TLFP VILT 611 01’0 L0 Y0'0 8181 T9T S€T (A
co'0 (24 zoo ITLI 19y P10 LIT ¢ro 00-0 2000 €061 291 ®¢ST 1g
¥1ro 60”0 60’0 W61 T'9F €961 SII €10 190~ fAN] 6K"0 LO'0 ¥0'61 €SI 668 6Z
tA Y] 80 €00 €£81 LSk 9'962 VIl 80'0 61°0~ 80”0 9s"0 €00 97L1 1'll ¢Iee TT
80-0 Loo ¥0'0 S981 0OSF S6F 1414 110 L0°0- 110 780 600 2¥LI  sol g¢'19¢ 0T
S1°0 ££°0 2000 06T T'¥F  €0SI 11X 600 09'0- 01"0 SI'0 80"0 ¥621 €01l T¥l (3
80°0 [AAL)] SO'0  6S°8T  g€¢Ee¥y  I°TTT  L01 ¥1°0 £8°0- €10 0170 60'0 €881 €6 VAVA'] S1
€00 Lso- €070 L00- ZOO ¥PT°LT LTV 9091 sol 800 18°0~ LOO zro €00 SLT 938 89 ¢1
e T 11°0 ¥1°0- 800 6881 91y 898 101 LT0 svo- 2170 9’0 60"0 9981 6L 9P 6
900 zZvo- 900 11°0- ¥0'0 SSLT  ZOF S6VE 86 110 8L"0 90-0 LUS8T sSL 868 9
T T 60”0 1 €00 9gl1 T0vy ¢S°9%¢g U6 0170 090- 11°0 ¥Z'0 800 6L°L1 1“9 S'9€T €
90-0 9Z°0- Y00 z0'0 ZOO T®LL T6E OSSP 96 T T ¥€'0 osro- Z€'0 9881 (0 4 s‘19e T
g-p g-n A—Hp A—g Ap A A x *ON g-Np g-n A-Hqp A—-9g Ap A R x ON

192 DON I07 Arpwoloyg AGQ 1 2[qRL,



""" ¥1°0 LO"0 g0'0 9T'6T 6L S'16 €61 Tttt 71"0 Y10 91% S0'6T ¥Er 1'vg ¥zl
""" 11"0 06”0 €00 108t 1. S09¢ 681 AR 11°0 Ly $0'0 €981 ¢T'ey  6'SLT €Tl
""" 91"0 0z'0 00 Tgel  6°0L  T'Zy¥e 831 ot'o t'90- 200 600 ¥0'0 zegt gtk 9681 121
""" 61-0 ¥8°0 60°0 LI'BT 869 g'sgee PRI s 60°0 ¥8°0 zoo 9UI'ST L' 1¥ 9¥pC 611
€10 69'0~ 60-0 €70 ¢0'0 6981 s“69 €681 €I o 60°0 TS0 YO'0 8ISt S'IF  OLS LIT
ST°0 86"0 Y10 1z°0 90-0 S9'8T €69 ¢€0Sz 8T o S¥o L6'0 600 8¥6l 60¥ PSZT 911
20"0 29”0 200 91"0- 200 86°ST L89 l's1g oO8T L1°0 ¥S 0 S0°0 ¢vel 80F 679 ST1
""" [AAY 0s"0 800 6¥61 €99 V9T 8.1 8(% 850~ 00 100 $0°'0 1e81 Z0F ¢£T6T €Il
""" <10 92"0 LO'0  PE6I 659 TEET LLil 11°0 Lz"o- S0'0 €8°0 €0°0 ¥PLT Z6¢ T'LLL 601
""" cro 9¥'1 10-0 €821 8s9 S¥P9 ol o 11’0 SO0 S0°0 CO0'6L S8 6'9C 801
00 z80- 00 €00~ €0'0 €6L1 LS9 9187 ST o 910 160 90°0 2ZI'61 ¥'8¢ L'€0T 901
""" 80"0 SO- 1 ¥0'0 SO'8T €99 €791 Pl s A M) €10 900 €T61 TI'Sc 889 sol
600 66°0 800 or'o SO0 9981 TS99 S'9L e ¥T0 16°0 LOO 1681 L98 T'18 001
Y10 v80- €T'0 01"0 90'0 806 0s9 T06C TLI €10 90.0- 60°0 18°0 €0°0 TSLL T'9e ¥LIT L6
""" 92’0 11°0- 01’0 ¥8'61 8€9 TLlLT 691 A S0'0 /Y1 zoo FTLL LVE L68C €6
""" : 900 w1l zoo LEgL1 S'68 98¢ P91 LOO 08’0 €00 ST'T 100 0831 TIve S0IT 88
""" ¥1°0 01 ¥0'0 S8'81 928 LT 091 €10 z60- tANY) €00~ 2000 66’81 T'€c ¥P'8L L8
tt . ¥1'0 0z'1 €0'0 ¢e81T o09s 06T 95t - oo o910 0" 1 SO0 S8I'ST 0'ce LPIT 08
’ T 21"0 Z(YO 90°0 LT6T 9'¥%S 869z 2s1 o i1°0 €0 eI'o <SL'61 ¥0g 9z81 08
""" 81"0 06°0 80-0 T8'8L 6'€S 08l 1ISI 010 zs.0- 200 81°0- ¢0'0 I€8T ®'8C L1767 S
""" 02'0 [AN] 600 9¢61 8€S 0T oSt s AN 11 €0°0 9T8T VYL TO1 ZL
""" zro 611 ¥0'0 €811 8¢€¢ P88l 6¥1 S0'0 800 €0°0 62°0 zoo STI9T QL% T6IT 0L
""" ¥0°0 or'1 zoo I®91 2°TS ¢§'S0g SPI s cro 000 00 6061 L°ST 879 L9
""" 90°0 0g'1 20°0 PELYT  2"2s 8867 P¥I A 61°0 190 600 €S61 €9 618 88
90"0 29”0 00 z0°0- zoo LTL1 €1 8®¥ZT YT 0 o o910 0z°0- 000 L6l €F%T ozL €9
""" Y10 ¥6°0 $0"0 LL'8T 01s 8¢9¢ OF1 s 0Z0 8S°0- LT1°0 Ig'6l  L°07 1°T9C S¢S
""" 8T°0 ¥Z'0- €I'0 61°07 L0 66ZT 8l o zT0 €ro- ST'0 eLer S0 6¥3T  ¥S
€10 ol"1- e1’0 9¢°0 80"0 6L'81 T'6F ¢TIz LET 90°0 06°0- Yoo 00°0 zoo 8691 TULI 610z LV
800 €L°0- 200 600 YO0 S¥RI 0O6F ¥RIT 9T ¥r°0 oy0 90'0 €e'61 TULT fT1T 214
S0'0 Wo - ¥0'0 (AN 20’0 €0°LT 06y TPRT ggr 0 - - - ot o YUl €0'0 €9°L1T  L'ST 8TLT VP
""" 11°0 6e'l zoo S®LYI 9LY O0Le1 TEI AN zv.0- 80°0 00°0 S0°'0 I¥'81 6°C1 6'99C LS
01"0 98°0- 600 Y00 S0°0 89'°T 6'9F ¢gbe e o Sy o- 900 96’81 €71 O0'E’E 9¢
92”0 ov"o 1o 02"0 80"0 S061 8¥r TLLT LTI Y00 L1 200 sP1 100 1T°¥1 T1C1 6%6C S¢
""" 91’0 Zvo 90'0 ZI'6l L'ty €9¢l 9Tl oo o1°o [A4R¢ ¥0°'0 9¥LT L2 e 02
110 ST 80"0 90 €0°0 L8LT L'€Y 9bPT <T1 ero 18°0- o1'0 AN IT0 6281 ¢ L0808 SN 4
8=no g-pn A~Ho pA-g Ap A f r *ON g=fNo g~ ATHo pA-g Ao A A z *ON

9L¢ DON Ioj A1pwrotoyd AN :¢T 21q=],




£0°0 190- £0°0 900 €0°0 0021 T'.81 1761 0FC ¢T'0 1z"0- Z10 6'S"0 S0°0 8681 T1'66 6508 LY
Y Y 8T'0  O(YO 01’0 8L61 OL8T 892 62 - g0 VL"O §T°0 6707 1“S6 L0611 T¥1
00 ¥S 0- 90°0 90°0- S0'0 SLLT 9°881 8'8¥T L£T 0zZ0 6£°0~ 91"0 £€0°0- 01"0 6261 6726 L'TIT 621
Y00 €L°0- SO0 800 €00 9¥°LT S'S81 SOF 9€T Y00 ¥l Zoo el 100 99'¢1T 878 S061 ¥T1
£0°0 980- €00 00”0 700 PL9T 9P8T 61T S€T 600 29" 0- 8% LSQ S0 €lLT S'I8 9761 ¢T1
80"0 6L°0- SO0 Y10 YO0 86°21 €£¢81 €LST  ¥gT 11"0 I's"cl- 6r% 1Z°0 €00 698T 9L, LSS PARS
zoo £8°0- zoo 60°0- 100 ZU'91 6°TLl 698 L2 [ARY LL0 SO0 9981 L'S2 T'6TE eIl
0z'0 SO0 ¥1°0 £€9°0- IT'0  ¥9'61 9s91 T¥el szz €20 2070~ 01"0 €661  L¥L 6°091 111
o £€8°0- 110 60”0 Y0'0 86”81 0s91 8667 V¥ 0000 1z°0 L7°0- YU'0 Y00 TeL TTIT 601
Y00 £0°0- €00 9T'0 €0'0 v891r <S¥IL Te¥1L ZT 00000 - - - o ET°0 980 S0'0 €881 €1 9II1 901
900 18°0- 600 €170~ L0'0 9081 ®€9T ®w2Y Qzz 000 o LT°0 €10 600 €961 0°0L 0“ss sol
€00 oro- €0'0 800 zoo LLOT L09T 09 j4¢4 61”0 98°0- LT°0 ¥e0 <00 161 €99 €60 Z01
T T €T°0 €01 PT'0 €881 T'i8T €707 11T {0e] 1z"0- Y00 y1'o 1000 90°LT S'€9 6°9.2 001
91”0 T80 800 8061 zo9stoe6¥e 602z 00 st0 9L"0 PT'0 ¥6'61 €28 TO0L ¥6
9s0 680 ¥0°'0 L1061 T'9SI 1“6Z2 90T ¥e'o FAS 60°0 160 €00 ¥LLT ¥0OS LTV 16
1Z°0 1z.0- L1°0 L2°0- 110 29'61 L°PST  L°LIE  SOC ¥0°0 62"0 €0°0 690 1000 2291 €26 PIPT 88
T I 120 00°0 11’0 €6'61 8¢ST  Z°0S Yoo 82"0 80”0 91’0 €10 8%¥Fr 98s2 ¥8
60°0 LU0 Y0'0 TS8'8T 8QYT  6'FIT 00T ST0 62"0 60°0 10°0- 900 €681 L%y PI9Z1 g8
610 1870~ 91”0 00-0 LOO TT61 98T 6€¥E 661 - [ANY] ST°0 Y00 ¢Sg6l gey S0 18
800 $9°0 €0°0 01 100 0T91 VPI¥l ¥P'ScE 961 otro 280 Soo S0 €00 LPLY LIV T'S9T 6L
STO t'81J- Y10 S1"0 800 1261 ZTO¥1T 9901 961 fAN0] s60- AN 60”0 00 T68T 1Oy g8 L2
"' Y LT°0 26°0 SO0 ¥8'81 6°¢el  L'86 68T T or0 Ss' T SO0 €I61T €68 P9SE 9L
e T ¥L'1 ¥6°0- 95T 11'2C 8'8C1 2781 81 60°0 lo1l- tANY 11°0 60-0 oT'6T €. T8¢ gL
1Z°0 £9°0- L1°0 o 600 €z61 0Q°1Z1 Tezl e Loo M1 zoo LTLT 618 L'PSE 88
¥0'0 S8.0° y0'0 910~ T0'0  TeLT goTl ¢sIgz TR 1Z°0 0e0 01’0 0861 T'IE 668 L9
o¥Q ¥0'0- 0z0 €50 ¢g'8I1 TWTOL oL 0 o ST'0 £€9°1 €00 6081 €87 ¥'T6 ¥9
80-0 9.L.0- S0'0 €20 zoo L8L1 9PIT €8¢ Lt e FAAY Il 900 2961 €8 0781 €9
Y T 91"0 [ 4408 Zoo SZ'8T 9¢Il 600 9T £e0 €10~ 81'0 80z €8T 91¢ Z9
6T°0 0y 0- 12°0 Zro 81%  8s-61 g1 geze 691 o 110 s0”0- S00 161 8L T0I1Z 19
Y00 to.o- €00 010 Zoo YULL OTI1 €08 89T 81°0 00 900 STl 1000 ¥C°L1 T2 81sl o8
81"0 bro- €10 8961 TOIT ¥681T 91 (AN f78"0- 01"0 L1°0 S0°'0 8s81 L8T €7TT 234
€10 8L.o0- 01"0 y1'0 S0°0 I8R|T T80T g9 9T - o LT°0 z9°0 90°0 6061 €81 LI 2i4
o T ST0 95°0- 61’0 LZ0z TL0T 028C 17 oo 01”0 90°1 €0°0 S8¥'8T ®ST Z7TLT Y
o 97"0 60°0- ST'0 TI'0T 6°S01 299 SSIT 200 t'L"o- LOO 90" 0- Y00 €T8I PI1 0S¥ 62
800 ST1°0 00 80 zoo 00LI 8701 8.1 1s1 61”0 890 60”0 S0'0- S00 OFSI 6L 2°t9T ST
g-Np g-n A=H8p A—g Ao A A x *ON g-1Np g-n A—Hp A—g Ao A R x *ON

9y QDN 03 Answioloyd AdQ ‘9T (9L




bono 98°0- 91"0 S1°0- 91"0 9€'ST §°LTT T1'90€ L¥T 0'2"0 sL"o sz°0 L1T0 01’0 0961 T'IZT g'gee  1gl
900 SL0- S0°0 40°0- €00 6081 g3z 6'6LT 9% 0 o 81°0 800 600 L¥OL T'LIT 7298 621
€0°0 96°0- €0°0 g0 ¢0°0  80"S1 $'9TT L'l6T VT ¥1°0 18°0- [ ¥0'0 SO0 ¥6'8T ®91T 098 971
900 Y0 1- L0°0 cz"o- S0°'0  LOLT 8'STC ¥'I6T TIT 0 (40 Y00 19°0 T0°0  TLLT 9911 9'%9T  STI
ST'0 9so- 91"0 ¥eo- 110 TT'81 963 888 1¥C ST'0 890 otr'o €10 S0°0 0681 T'€IT ¢'I8e 611
o EXAY o't €00 0621 ¢€9%C 0O¢e oz 0z°0 60°0- TI'0 6861 6601 T'9¥T 0911
€20 01"0 91'0 Z00 o1'0 I¥6L LPTT 968 6€T 820 oiro- [2AlY o ZI'0 0661 6801 ¥'T9T  <SIl
¥0'0 L6"O ¥0'0 vzo- €00 QTeT 9vLT ¥TOoE ®ET 0 L1°0 80 §0°'0 06'8T 0901 977IT TII1
o o 0z°'0 870 900 9¢'61 T1TTT  §0C €€T (409 86°0- 00 2T°0- 10°0 96'ST 2201 966 LOL
S00 S0'0- €00 ST0 100 9691 L'1TC  ¥'S8 [4%4 S0'0 e'0- 00 SO0~ zoo 89°L1T 886 Ly ¥O1
01”0 vL°0- (A %0~ 80°0 0€L1 ¥SIT £'80¢ S¢C €00 ¥6°0- €00 s0'0- 1000 ¥0°LT  I'¥6 ¥'907 TOL
er'o 90~ €10 ss”0- 800 IT6L 0SIZ 8621 ¥TT €00 600 200 e0 1000 3991 9'¢8 9'€LT 86
¥1°0 9¢°0- 600 €10 §0'0 0061 ¥TIT LL¥PE €TT €0°0 z80- €0°0 y1°0o- zoo 6891 I1'98 ¥¥e L6
810 Y0 I- 810 Cl"o- ¢1'0 OL61 €L0z 96¥T 812 0 o 810 €20~ TI'o 6’61 9SL 9'8L1 L8
o o 91"0 L0 €10 9691 10T 960 LIZ o ¥Z°0 $00 TT'0 sL'61  8'eL L'8L 98
1o 6%°0- 60"0 82°0- 90'0 8L81 6F%0Cz 9CTOL <TI1T 0 o 8%°0 600 8T°0 6207 T 190 S8
€20 010~ ¥1o 380" 90°0 0£61 Pl0T 9'ST 60Z 81°0 90~ PANY 12°0- oT'0 861 LS9 Ll 6L
zoo yo'1- Z00 cz'o- 100 9191 ¢'961 €'SIT €02 97"0 18°0- 0z'0 270 600 LL'61 9'€9 8'81¢ 8L
910 ¥ro- 11"0 LAY S0'0 s881 8§16 8'6S 661 To STo- 80'0 Ig61 ®'6S 9'8L8 9L
zoo t'60- 0’0 sl”o- 10°0 1I8'¢1 1981 TIPE 6L 00 - o 6z2°0 sv'o oT'0 €861 L'6S 1'98T SL
61"'0 Yo LOO 9961 (0981 7'Zse €61 02"0 9s”o- (4 90°0- LT'0 8T6L  T'LS z¥ee ¥l
60°0 [4AN¢ €00 0081 981 8L ot 6Z2°0 1€°0 ZI°'0 00°0T 8-ss 0oL 1L
120 91"t- ¥2°0 000 L1°0 o681 €78 ¥oLe 981 000 or'0 80°0- 600 ZU6L 62s 8el oL
o o Loo 81T 1000 gL91 ¥.T o8 181 o (A W o - 1o sooz YIS 6121 69
78'0 [ 4%/ 80°0 9961 VL1 ¥TLE O81 60'0 19°0- 800 L0°0- 900 TL8T 6°6¥ TLve 89
' 80°0 ¥ 1 €0°0 ERLI £l 10T 6Ll Uy 9z-1- or'o 9T°0- |00 l9°LT L'OF ot $9
ST'0 $2L'0- 01"0 200 $0'0 ¢I'sT  PTUL 6Tl Sl o N 80°0 820 90°0 89LL T'9F 89 9
o o 61°0 LET €00 9¥81 T rTIEE w21 oo 820 gl SO0 ¥0'61 €%V o¥oe 19
¥T0 Lz"0- 600 [29Y) S0’0  S9'81 6'¢91  0'Se 691 61°0 2191 zoo 291 1000 ¥'ST 8'6¢ '86T %S
o o 120 ¥1°0 010 6¥61 ¥Pe9l 7901 891 61°0  1ST Zoo [AUKA 00'0 IEVI  €LE bOST €9
01"0 ALY ¥0°'0 8E€'8L 78S £'9¢ €91 11°0 180- 11°0 62°0° 61% 6981 0LE €9 184
L1°0 sT'L S0'C 0981 P8yl ¥'ST est 0z'o og'L P00 ST'ST  €'8T L'61T 8%
ero  9¢e1 €00 LT'8L 0¢el  L'66 Pl LT°0 Y0 ¥ro 100 00 8T'61 V9T 22% 4 9%
0’0 €00 €00 09”0 100 P91 o1er T'I0E  €v1 00 LYO 00 80 100 6291 ¢$'91 9°LT 254
£0°0 6J.0- €00 €00 1000 69'91T 992 0'€9T 881 o L0'I- [49Y) 9z'0 110 SL°8T  6s LA AN S
g8=1p g-pn A0 A-g Ao A f z *ON =Np g-pn Ao A-g Ao A [ z ‘ON

09% DN 103 A13pwWo0Yd AN LT 21qBL,




""" 61"0 £2°0- YU0  LL61 69¥T  T'90€ LPI ettt 0z'0 90°0- ¢I'o 8002z 6'¢6 S$T01 88

¥z°0 850" 8T'0 910 600 2$'61 TI'SPI g6€T YT 0 ¢ £2°0 $0°0- €0 L861 o096 ¥TST 9%
""" 01"0 el €00 T8LT 9 IPL  ZEPT  BPI 92"0 61"1 $T0  &€¥0 010 6961 ‘L8 ¢€Tee 08 ‘
700 c60- z00 sZ°0- 100 6'PT 90¥I 0281 €1 61"0 16°0 S0'0 6I'6T 918 2°0sl LL i
""" 920 9.0 TT0 €207 €81 8§69  OPL S 20 210 010 9861 2¢08 048 9L
""" 6¥'0 851 10 Se6l P9l 87Z8 6Ll €00  0L0- €00 LU0 €00 2TTLT 208 ¥Ll1e 9L
g0 L9%- S1°0 loo- 01"0 £T6T 9¥EI #CIT LEI S0 090 90°0 P11 ZOO THLL LLL €TS 192
""" S0 220 £I'0 0961 €'€el §6ST 961 €20  LE0- 910  68T0- 110 9961 T'LL TSLL TL
12°0 071~ 02"0 8T'0 110 9961 ¥2TET 182 €8I 81'0  9F0- 110 80°0- 8Cc% CE€6L L'PL 9°TSE 69
910  85°0- 10 0i% S0'0 FI'6l TIET 86l el 800  12°0- 800 €00 90'0 S6'8T TIL €6IE L9
LT'0 600 600 S¥0O 900 9981 T'6ZI LOET OFI ¥I'0  t'vo- 110 90°0- ¥0'0 761 €89 9821 99
------ 810  €¥0 800 Sv6l 06Z1 2161 621 s 680  ITI- YE'0 ¥8'07 699 T9IE Y9
210 LVO 600  87°0- ¥0'0 2981 6s21 9.8 Il 600  19%0- 800 920 00 08'ST ¥99 €808 €9
61'0  vz'o- 910  ¥0°0 ¥I°0 8T'61 6“S21 gLIT by 02"0 SH0- YI'0 80°0T 2¢s9 826€ 29
""" L1°0 6% 0- Zro 1000 07ZT ¥86T 121 ¥1°0 Iso- ST°0 200 60"0 IT'6T 6“8s 1°SZT LS
91'0  ss’o- 210 Z10- LoO SI'6T 121 #¥8.& 0L 200 S80- 00 610" 100 28'¢T s‘LS ®€ST  9s
200  86°0- €00  8T0- 200 90'9T TIZ1  §L08 LIL 12'0  Svo- L1'0 oro- €10 1861 zLs ¥601 S¢S
€00 .LL'0 €00 ST0- 1000 9991 1811 8§09¢ SII 200 89°0- 7000 €U0 100 LLST 028 L¥e  ¥S
""" 820  €T'0- 02’0 0s"02 TLIT 9€T £l €00 TS0 z00 £6°0 100 €9'%1 6'%S P'8Y1  O0s
200 sL-o- SO0 070" ¥0°0 OLL1 0911 owz 1L 220 STO- €10 1261 1'€ES $TLT 8§F
""" 020  90°0- ZI'0 oL6l  ¢SIT 9011 601 €00 Wo- z00 S1°0- 2000 9891 18y T'I91 ¢SF
200 LL"O zoo  20°0- Z00 ¥£91 OPIT TOYE 801 2000 9L°0- €00  ¥U'O- zoo STLL §LF 6'CE  B¥
""" 910  8£°0- U0 eL61l  LTIT L6V L01 LOO  09°0- U0 300 110 0621 €Sy 90l T¥
Y00 6.0 Y00  €7°0- €00 80°LT $TIT TZST 901 100 s60- 100 92'0- 100 SPFL  O'SP  7°6Z¢ O
9(%  vso- 90-0  ¥Z'0- Y00 6621 SIIT ¥PbE  POL 02’0  8L°0- 61"0  ¥0°0- 110 8e61 €68 T9PI  SE
""" 810  ot”o- two 9961 0201 Lr1€e €01 Y20 19°0- 6170 10°0- 110 0961 768 ®0ST ¥E
""" 910 200 60-0 9%61 T'901 §¥IL 101 1o 90 01”0 Y00 90'0 ¥681 V¥0E T¥91 62
900 b8”o- so-0  90°0- €00 26°L1 0'€01 O'FLE 86 ¥0'0 fx o - 20"0 0 £0°0 60'8T §°8T ¥'S0T 8T
01’0  SS°0- 800  IT'0- 90'0 6281 0701 0% L6 80-0 6¥°0 100 ST°0 100 8%l gLz €T ST
00 §9°0- Y00  60°0- €00 OU'8T 6101 2°TST 96 LOO  €L0- 80-0 0Z°0- 20”0 8081 9'92 L'9L8 TT
Y00 tLO 200  LT°0- 1070 9021 $00T ¥L0T 6 €10 Lz70 01"0 sro- 80-0 V6L 6¥T €E’T 1T
------ L0 sz0- oT’0 1661 1001 §CHT €6 s 61"0 00’1 60-0 86'8T 61 ZITT 9T
------ 81'0  £¥0- 1170 1861 L66  9'9EE 26 Y00 LL'O €00  ¥UO- zoo 0SL1 €81 0€01 ¥l
81’0 §8°0- 91’0  ST'O 11'0 9¥6l 6% 162 16 o 11"0  6z°0- Lo'o  ¥S61 €L 8oL 1 ZI
Y00 880 Y00  ¥2'0- €00 €¥'LL 9L6  ¥LST 06 6(YO 080" 800  8T10- YO0 8¥81 9CT1  ¥S¥T 11
g&-Np g-p A-ED A—H Ap A A z “oN d-No g - n A€o 5 - g Ao A £ z ‘oN

09% OON 103 A130w090Yd AF N 8T 91qEL,



